Introduction {#Sec1}
============

Result-Based Financing (RBF) is an umbrella term covering a number of financing instruments that align incentives to outcomes \[[@CR1]\]. Common types of RBF include performance-based financing (PBF), usually referred to as "pay for performance" or P4P; user fees exemptions; voucher programs; and conditional cash transfers (CCTs). These innovative financing instruments utilize the provision of incentives to healthcare providers and/or users to improve health outcomes.

The World Bank is leading the promotion and implementation of RBF projects in maternal, newborn, and child health (MNCH) in low- and middle-income countries (LMICs). The World Bank is also managing the Health Results Innovation Trust Fund (HRITF), a multi-donor trust fund. This fund is supported by the governments of Norway and the United Kingdom \[[@CR2]\]. As of September 2016, the HRITF had committed US \$385.6 million for 35 RBF programs in 29 countries \[[@CR3]\]. Increasingly, other bilateral, multilateral, and philanthropic agencies are channeling some of their funding via RBF \[[@CR4]\].

From around the 2000s, the donor community has been funding RBF pilot projects in LMICs, particularly those experiencing a slow progress in the Millennium Development Goals (MDGs) related to maternal and child mortality \[[@CR5]\]. RBF is now seen as a strategic health care financing mechanism with the potential to contribute to the achievement of universal health coverage (UHC) \[[@CR6], [@CR7]\]. UHC aims to enable all people to access the full spectrum of health care services while protecting them from financial risks associated with seeking these services \[[@CR8]\].

Maternal mortality is unacceptably high with the vast majority of the deaths (94%) occurring in low-resource settings \[[@CR9]\]. Existing literature suggests that low utilization of MNCH services is due to financial barriers, particularly among the poor \[[@CR10]--[@CR12]\]. Leveraging on effective and efficient health financing models, such as RBF, can potentially increase utilization on the demand side, enhance quality on the supply side, and improve health outcomes. Furthermore, RBF approaches used in MNCH have demonstrated significant increase in coverage and utilization of services \[[@CR13]\]. By channeling resources directly to the point of use, RBF mechanisms equip frontline health care providers and managers with the financial capacity and autonomy to institute structural improvements required at the health facilities level, which can eventually improve health outcomes.

Many countries, however, have not institutionalized RBF by integrating such schemes into their national health systems \[[@CR14], [@CR15]\]. The reasons for the lack of integration are poorly understood. The aims of this study are to review the RBF schemes that have been scaled from an initial pilot -- either geographically or by increasing the scope -- and assess the evidence on effectiveness and cost effectiveness, including whether there are documented lessons on potential barriers and enablers to institutionalization. While strong evidence in favor of RBF may not necessarily translate into RBF institutionalization, an emerging body of literature from rigorous large-scale randomized trials has shown that policymakers are indeed receptive to such evidence \[[@CR16]\]. Therefore, documenting evidence on the effect of country-level efforts can be an important step in determining the extent to which development agencies should continue to advocate for the institutionalization of RBF.

Methods {#Sec2}
=======

Study design {#Sec3}
------------

The authors conducted a systematic review following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide. The review is registered and published on PROSPERO, an international registry of systematic reviews (ID: CRD42019133119).

Study setting {#Sec4}
-------------

This study focused on published and gray literature on country-level RBF evaluation reports. The authors reviewed evaluation reports for various RBF mechanisms being applied in MNCH. Sources were limited to reports from LMICs, which were defined based on the World Bank's income-based classification \[[@CR17]\]. The evaluation reports were predominantly from Sub-Saharan Africa.

Study period {#Sec5}
------------

RBF in MNCH in LMICs is a relatively new concept. Therefore, the authors reviewed RBF studies published between January 2000 and June 2019.

Search strategy {#Sec6}
---------------

The authors retrieved published country-based RBF evaluation reports using the Web of Science, PubMed, and Google scholar databases following a PRIMSA guideline template (Fig. [1](#Fig1){ref-type="fig"}). Relevant records were obtained using the following predetermined search terms: (RBF "OR" Incentives schemes) "AND" (Maternal and Child Health Care "OR" Health Care "OR" Health) "AND" (RBF "OR" Output Based Strategies) "AND" (Impact in MNCH "AND" (RBF programs "OR" RBF projects "OR" Incentives based mechanics "OR" Health Financing "OR" PBF) "AND" (Low- and Middle-Income Countries "OR" Developing Countries). Fig. 1PRISMA flow diagram for the evidence on RBF mechanisms on maternal, neonatal, and child health in low- and middle-income countries

Inclusion and exclusion criteria {#Sec7}
--------------------------------

The inclusion criteria were country-based evaluation reports published between January 2000 and June 2019 for any RBF type in LMICs targeting MNCH and sources being available in English. The exclusion criteria were RBF study evaluation protocols, RBF mechanisms targeting sectors other than MNCH, and studies conducted in non-LMICs settings.

Data extraction and synthesis {#Sec8}
-----------------------------

The data from eligible evaluation reports \[[@CR13]\] were extracted into a predesigned matrix table. The data included country of application; program setting; program coverage and duration; type of evaluation and methods used; outcome measures; and key findings. The first author (NJ) drafted the consolidated matrix, with the remaining two authors (YA and KL) assessing for consistency and accuracy. In order to evaluate the quality of the reports, the authors adopted the Cochrane Risk of Bias Assessment tool to assess potential selection, performance, and reporting bias. The first author assessed the level of bias (high, low, or unclear), and the co-authors reviewed the assessment. The overall level of bias reported for each study is based on the consensus of all three authors. The framework developed by Shroff and colleagues' on RBF scale-up was adapted to assess each country's institutionalization and scale-up progress \[[@CR15]\].

Results {#Sec9}
=======

Sample of studies {#Sec10}
-----------------

The review retrieved 1489 records through the database search (Fig. [1](#Fig1){ref-type="fig"}). Of these, 802 were assessed for eligibility. Out of these 802 records, 713 were either not relevant to the research question or did not meet the inclusion criteria, leaving 89 records. Seventy-six of these 89 studies were based on projects that targeted areas other than MNCH or were not conducted in a LMIC, yielding 13 studies for the current review. Of the 13 records, three were based on Rwanda and the remaining 10 country-reports were from Afghanistan, Argentina, Benin, Burundi, Cameroon, Democratic Republic of Congo, Mozambique, Zambia, Zimbabwe and Nigeria (Table [1](#Tab1){ref-type="table"}). Table [2](#Tab2){ref-type="table"} shows each country's program scale-up level defined as either generation, adoption, or institutionalization. So far, Rwanda, Cameroon, and Burundi have institutionalized RBF as a national health financing policy. Table 1Description of RBF evaluation reports including evaluation methods and key findings, by countryCountry, Authors, YearProgram SettingProgram coverageEvaluation timing and program durationEvaluation method and main outcome measuresKey evaluation findingsAfghanistanCyrus et al. (2015) \[[@CR19]\]A supply side P4P on selected MNCH indicators in 11 out of 34 provinces.Incentives tied to quantity of care delivered were provided quarterly to healthcare workers422 health facilities (230-- Intervention, −  212--Control)End-line evaluationSept 2010- Dec 2012**Method**: Cluster randomized trial**Outcomes:** Contraceptive prevalence, proportion of deliveries with at least one antenatal care visit, skilled birth attendant, pentavalent 3 vaccination and service utilization-No substantial effect in any of the five MCH coverage indicators (modern contraception, antenatal care, skilled birth attendance, postnatal care, and childhood vaccination, or in the equity measures-Substantial increases in the quality of history and physical examinations index and the client counselling index, as well as time spent with patients-The inattention to demand-side factors and difficulty in communicating to health workers about the intervention may have undermined the potential effects of the P4P intervention- More attention needs to be given to these factors in the design, management, and implementation of P4P programsArgentinaGertler et al. (2014) \[[@CR20]\]Supply side P4P national program based on an insurance program that allocated funding to provinces based on enrolment of beneficiaries and adding incentives based on indicators of the use and quality MNCH servicesNationwideEnd-line evaluation2004--2008**Method**: Cluster randomized trial**Outcomes:** Prenatal care visits, tetanus toxoid vaccine, caesarean section, APGAR score at 5 min-19% lower chances of low birth weight-74% lower chances in hospital neonatal mortality-Early booking was 34% higher in treatment group with incentivesBeninRBFHealth (2014) \[[@CR21]\]Supply side P4P linked to quantity and quality in 8 out of 34 districtsFour health facilities assigned to intervention arm and one health facility assigned to controlMid-line evaluation2010--2011**Method**: Mixed methods design, consisting of a randomized control trial and qualitative data**Outcomes:** Health worker motivation,ANC services utilization-Thoroughness of physical examination and history taking in ANC higher in intervention group compared to the control groups-On average, four additional minutes per patient spent on ANC services-No significant effect on productivity or presence of staff in their posts-Greater level of client satisfaction on staff attitude and competenceBurundiBonfrer et al. (2013) \[[@CR22]\]A supply side PBF program that started off in one province, scaled up to nine before finally being rolled out nationwide3200 randomly sampled households75 randomly selected health facilities from intervention and control provincesEnd-line evaluation2006--2008(Phase 1)2008--2010 (Phase 2)**Method:** Repeated cross-sectional survey, analyzed in a difference-in-difference framework**Outcomes**: Institutional delivery, ANC services, vaccination coverages, ITN coverage, child illness episodes, waiting time-PBF increased the probability of institutional deliveries by 21%, utilization of antenatal care by 7%, and the use of modern family planning methods by 5%-No effect on vaccination rates and user satisfaction-Government committed to allocate 1.4% of its budget to performance-based financing and related health financing strategies each yearCameroonDe Walque et al. (2017) \[[@CR23]\]Payment of health facility bonus linked to volume and quality of services delivered in 14 districts in East, South West and North West regions14 health districts in the region randomized into four arms as follows:T1- P4P plus autonomyC1- Incentive not attached to performance plus autonomyC2- No incentives at all but autonomyC3- No incentive, no autonomyEnd-line evaluation2012--2015**Method:** Randomized control trial**Outcomes:** Child and maternal vaccinations, use of modern family planning, antenatal care visits, facility-based deliveries, patient satisfaction-P4P efficient in bringing payments and funding to provider level, leading to an increased coverage of MNCH and structural measures of quality of care-Decreased OOP payments-No difference in MNCH outcomes between T1 and C1-No effect observed on skilled deliveries and ANC visits- There was a clear effect of additional financing, irrespective of whether it was linked to incentivesDRCWorld Bank (2015) \[[@CR24]\]Performance-basedpayments to health centres and referral centres using a "point system" linked to the volume of targeted services in post conflict Haut- Katanga District- DRCOne out of eight health district zonesEnd-line evaluation2009--2013**Method:** Randomized control trial**Outcomes**: Cost to patients, health workers' satisfaction, work-related stress and motivation, service utilization, patient satisfaction-Increased tendency to over report on volumes, but the tendency fell with increased verification-Patient records and data quality better in intervention facilities-Greater transparency and equity in resource allocation among staff-Significant reduction in absenteeism-Increased community-based outreach effort-No change in quality of services in either targeted or non-targeted services-No effect in service utilization-Reduction in job satisfaction-Increased health worker motivation initially, which ultimately reduced intrinsic motivation post interventionMozambiqueRajkotia et al. (2017) \[[@CR25]\]Phased PBF programs in two provinces Nampula (North) and Gaza (South) targeting 18 MNCH and / HIV-PMTCT services134 matched facilities health facilities (84 in North, 50 in South)End-line evaluation2011- Sept 2013**Method**: Retrospective data (analyzed using propensity score matching)**Outcomes**: PMTCT, Paediatric HIV indicators vaccination coverages- The majority of the 18 indicators responded to PBF, with at least half of the indicators showing at least 50% improvement from baseline-Pregnant women indicators (HIV-infected pregnant women initiating ART and family planning consultations for HIV-infected women) were the only adult HIV indicators that responded to PBF-No adverse effects on non-incentivized indicatorsNigeriaKandpal et al., 2019 \[[@CR26]\]PBF and DFF hybrid approach to increase the delivery and utilization of high impact maternal and child health services in three states- Adamawa, Ondo, and Nasarawa52 Local Government Agencies-LGAs randomised into PBF or DFF and compared with traditional input financing matched statesEnd-line projectevaluation2012--2016**Method:** Randomized control trial (for PBF vs DFF comparison) or a quasi-experimental design (for PBF-DFF vs 'business as usual' comparison)**Outcomes:** Skilled birth attendance, fully immunized child, modern contraceptive prevalence, pentavalent 3 immunization, institutional delivery, antenatal care visits, equity, CEA-Significant impact of PBF and DFF on key MCH services as well as quality of care (QOC) (relative to 'business as usual'). For example, 14 percentage point increase in fully immunized child coverage and 4.5 percentage point increase in use of modern contraceptives-Limited difference in terms of QOC indicators and only a modest difference in terms of MCH services between PBF and DFF-Both interventions found to be cost-effective and likely to be successful due to decentralization of funds, autonomy given to the facilities, improved supervision, and investments in health systems managementRwandaBasinga et al. (2011) \[[@CR27]\]National supply side PBF program implemented at health facility level.166 district level facilities randomly selected. (intervention group *n* = 80), (control group *n* = 86)2006--2010End line evaluation**Method:** Randomized control trial**Outcomes:** Prenatal care visits, institutional deliveries, quality of prenatal care, child preventive care visits, immunization- 23% increases in institutional deliveries in intervention group-56% increase in preventive care visits for 0--23 months age group132% increase in preventive care visits for 23--59 months age group.- No improvement in the number of women completing four ANC visits or the number of children receiving full immunization- Increased prenatal care quality measured by Rwandan prenatal clinal guidelines- Financial performance incentives can improve quantity and quality of MNCH services and can be in accelerating global development goalsRwanda (b)Gertler & Vermeersch (2013) \[[@CR28]\]National supply side PBF program implemented at health facility level166 of Rwanda's 401 primary care facilities, 80 in treatment districts and 86 in comparison districts.End-line evaluation2006--2010**Method**: Nested randomized control trial**Outcomes**: Health worker productivity, child health outcomes- Substantial improvements in child health outcomes (weight-for-age and height-for-age z-scores)- Provider incentives led to a 20% increase in productivity- Evidence of complementarity between the incentive and the knowledge (skill) of health care providersRwanda (c)Shapira et al. (2017) \[[@CR29]\]Complementary community PBF programthat rewarded community health worker cooperatives for the utilization of five targeted maternal and child health ser-vices by their communitiesEnd-line evaluation2010--2014**Method**: Randomized control trial**Outcomes:** Nutritional status, use of modern contraceptive methods, ANC and PNC services utilization-9.6% increased likelihood to attend ANC within 4 months gestational age.-7.2% increased likelihood to attend PNC within 10 days post delivery-Financial rewards to the community health workers did not impact on outcome indicators-No multiplicative effect on outcomes when demand and supply incentives were combinedZambiaFriedman et al. (2016) \[[@CR30]\]Performance based contracting of health centres to deliver a specified package of essential MNCH services.T1: P4P incentives and medical equipment starter packsC1: Input based grants and medical equipment starter packsC2: nothing was provided.End-line evaluation2008--2014** Method**: Randomized control trial**Outcomes**: Vaccination coverage, job satisfaction, status of infrastructure-drugs and medical equipment, health services coverage-ANC- T1 and C1 increased in institutional delivery and skilled birth attendances compared to C2. However, more marginal increase was between C1 and C2-ANC visits were 2 weeks earlier in T1 and C1 compared C2-Immunization coverage remained the same in T1 but significantly declined in C1 and C2 (P4P -- protective factor)-In contrast, PNC was better in C1 compared T1-Significant structural quality increase in T1-Health workers in T1 significantly spent more time with their patients during consultations-Patients trusted more T1 services compared to C1 and C2-Job satisfaction and staff retention were increased in T1 and C1 compared to C2; however, job satisfaction was marginally higher in T1-No impact on staff motivation in both T1 and C1ZimbabweWorld Bank (2016) \[[@CR31]\]P4P and PBC contracting started in two districts, and in March 2012 was expanded to 16 additional pilot districts, then to 44 country districtsThe sample included 16 RBF districts to 16 counterfactual districts (control districts)Mid-line Evaluation2011--2014**Method**: Quasi experimental design, with data analysed in a difference-in-difference framework**Outcomes**: Skilled birth attendance, MNCH service utilization, family planning, vaccination coverages, nutritional status, client satisfaction, OPP, task shifting-Improvement in skilled providers, in facility deliveries and caesarean sections outcomes; however, this was also the situation generally across Zimbabwe-Program did not have negative effect on non-incentives services-RBF districts had improved autonomy and decentralized decision making-RBF administrative linked tasks aggravated shortage and high workload situation in HF*Cx* control group, *Tx* treatment groupTable 2RBF scale-up frameworkCountryGeneration\
(conducted a pilot project)Adoption\
(increased scope of pilot either by adding incentivized indicators or by expanding geographically)Institutionalization (included RBF as a part of the national health budget planning)Afghanistan√√Argentina√√Benin√√Burundi√√√Cameroon√√√DRC√√Mozambique√√Nigeria√√Rwanda√√√Zambia√√Zimbabwe√√

General features {#Sec11}
----------------

The program's implementation duration varied from two to five years. Zimbabwe and Benin reports were mid-line evaluations whereas the rest were end-line evaluations. Most of the studies were conducted as randomized trials; exceptions were those from Benin, Burundi, Mozambique, and Zimbabwe. In the absence of evaluation protocols to check selective reporting, the authors inferred the likelihood of bias based on whether the evaluation team seemed independent from the financing agency. Generally, the level of bias was low to medium (Table [3](#Tab3){ref-type="table"}). The remaining sub-sections provide details on countries' typical RBF types, evaluation methods, and evidence on cost-effectiveness. Table 3Risk of bias assessmentStudyRisk Assessment ParameterAssigned levelBasis of judgmentAssigned overall levelAfghanistanCyrus et al., 2015 \[[@CR19]\]Random sequence generation (selection bias)Low riskRandomized matched pairsLow RiskAllocation concealment (selection bias)Low riskSequence generation and allocation happened simultaneouslyBlinding of participants and personnel (performance bias)Low riskNot feasible due to nature of interventionBlinding of outcome assessment (detection bias)Low riskOutcome measures identified before the trialIncomplete outcome data (attrition bias)Low riskCluster level of analysis with all clusters remaining in trialSelective reporting (reporting bias)Low riskNo evidence of selective outcome reporting, presence of a third-party independent evaluatorArgentinaGertler et al., 2014 \[[@CR20]\]Random sequence generation (selection bias)Unclear"... Over time the membership of the treatment and control group changes."Low riskAllocation concealment (selection bias)Low riskBased on initial phased randomized clinics assignmentBlinding of participants and personnel (performance bias)Low riskNot feasible due to nature of interventionBlinding of outcome assessment (detection bias)Low RiskDifficult to ascertain with multiple outcomesIncomplete outcome data (attrition bias)Low riskCluster level of analysis with all clusters remaining in trialSelective reporting (reporting bias)UnclearMix of independent and non-independent consultantsBeninRBFHealth, 2014 \[[@CR21]\]Random sequence generation (selection bias)Low riskQuantitative component was based on randomized approachMedium riskAllocation concealment (selection bias)UnclearHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)Low riskNot likely to be a source of biasBlinding of outcome as assessment (detection bias)Low risk"... any health staff in the T2 group thought that their bonuses were linked to their performance."Incomplete outcome data (attrition bias)Low riskNot clearSelective reporting (reporting bias)UnclearEvaluation team composition not clearBurundiBonfrer et al., 2013 \[[@CR22]\]Random sequence generation (selection bias)High risk"\...rolled out at the provincial level in a non-randomized way."Medium riskAllocation concealment (selection bias)High risk"\...rolled out at the provincial level in a non-randomized way."Blinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)Unclear"Facilities receive payments based on the quality of quality of health services provided"Incomplete outcome data (attrition bias)UnclearAttrition not discussedSelective reporting (reporting bias)Low riskDifferent independent consultants with different affiliations.CameroonDe Walque et al., 2017 \[[@CR23]\]Random sequence generation (selection bias)High risk"... was not feasible given that the Government of Cameroon had already decided and announced which districts would be included in the PBF pilot."MediumAllocation concealment (selection bias)High riskHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)Low riskNot doneBlinding of outcome assessment (detection bias)UnclearDifficult to assess given the multiple outcomesIncomplete outcome data (attrition bias)Low riskNot likely to be a source of biasSelective reporting (reporting bias)UnclearMix of independent and non-independent consultants.DRCWorld Bank, 2015 \[[@CR24]\]Random sequence generation (selection bias)UnclearNot doneHigh riskAllocation concealment (selection bias)UnclearNot doneBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearDifficult to assess given the multiple outcomesIncomplete outcome data (attrition bias)Low riskNot likely to be source of biasSelective reporting (reporting bias)UnclearPart of researchers affiliated to the World BankMozambiqueRajkotia et al., 2017 \[[@CR25]\]Random sequence generation (selection bias)High risk"... attempts to control for selection bias using a two-stage approach. First, a matching algorithm was implemented to construct a matched comparison group for all PBF facilities using propensity scores"Medium riskAllocation concealment (selection bias)Low riskNot likely to be a source of biasBlinding of participants and personnel (performance bias)Low riskNot doneBlinding of outcome assessment (detection bias)High risk".... we have no way of determining the extent to which improvements in the intervention group are related to better reporting versus better performance."Incomplete outcome data (attrition bias)UnclearNot likely to be a source of biasSelective reporting (reporting bias)Low riskSome researchers declared conflict of interestRwanda (a)Basinga et al., (2011) \[[@CR27]\]Random sequence generation (selection bias)Low riskRandomization was done by coin tossLow riskAllocation concealment (selection bias)Low riskHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearDifficult to ascertain to multiple outcomesIncomplete outcome data (attrition bias)Low riskNot likely to be a source of biasSelective reporting (reporting bias)Low riskNo evidence of reporting biasRwanda (b)Gertler & Vermeersch, 2013 \[[@CR28]\]Random sequence generation (selection bias)Low risk"... evaluation employed a stratified cluster randomized designed where districts were first grouped into pairs with common characteristics and then randomly assigned to treatment comparison groups"Low riskAllocation concealment (selection bias)Low riskHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearNot doneIncomplete outcome data (attrition bias)Low riskNot follow up cohort design therefore not likely source of biasSelective reporting (reporting bias)UnclearMix of independent and non-independent consultantsRwanda (c)Shapira et al., 2017 \[[@CR29]\]Random sequence generation (selection bias)Low riskSectors (sub-districts) in 19 districts were randomly assigned to different study armsLow riskAllocation concealment (selection bias)Low riskNot likely to be a source of biasBlinding of participants and personnel (performance bias)Low riskNot feasible for the designBlinding of outcome assessment (detection bias)Low risk"\...to measure outcomes prior to the launch of the program, and to establish internal validity of the study"Incomplete outcome data (attrition bias)Low risk"... because the attrition rates were unbalanced between the treatment arms"Selective reporting (reporting bias)UnclearMix of independent and non-independent consultants.ZambiaFriedman et al., 2016 \[[@CR30]\]Random sequence generation (selection bias)Unclear"... selecting districts for the IE was based on district-matched randomization", however due to budgetary limitations population-based data was only collected in 18 of the 30 study districts, leading to the possible influence of potential unobserved confounders at the district level"Low riskAllocation concealment (selection bias)Low riskHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearDifficult to ascertain to multiple outcomesIncomplete outcome data (attrition bias)Low riskNot likely source of biasSelective reporting (reporting bias)Low risk No evidence of biasZimbabweWorld Bank, 2016 \[[@CR31]\]Random sequence generation (selection bias)High risk"... These 32 districts were purposively sampled from a total of 64 and then pair matched based on observable factorsMediumAllocation concealment (selection bias)High riskFollows the same risk as random sequenceBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearDifficult considering multiple outcomesIncomplete outcome data (attrition bias)UnclearNot reportedSelective reporting (reporting bias)Low riskNo evidence of biasNigeriaKandpal et al., 2019 \[[@CR26]\]Random sequence generation (selection bias)High risk﻿ "... design randomly allocated all the 52 LGAs in the experimental states to either the PBF or DFF arms, ﻿however while the PBF versus DFF relies on randomized assignment of LGAs to the two arms, the control comparisons are based on purposively selected states and are quasi-experimental in design"Medium riskAllocation concealment (selection bias)High riskHappened at the same time as sequence generationBlinding of participants and personnel (performance bias)UnclearNot doneBlinding of outcome assessment (detection bias)UnclearDifficult to ascertain to multiple outcomesIncomplete outcome data (attrition bias)UnclearNot reportedSelective reporting (reporting bias)Low riskNo evidence of biasNote: The risk assessment parameters in this study are taken from the Cochrane Risk of Bias Assessment tool. The tool includes additional parameters. Our analysis utilizes six parameters that are commonly used for evaluating randomized trials on public health interventions

Common RBF approaches {#Sec12}
---------------------

RBF tools can be broadly classified into three categories: supply-side with a demand-side component (focus on provider), demand-side with a supply-side component (focus on provider and consumer), and demand-side with no supply-side component (focus on consumer) \[[@CR18]\]. Previous reviews have assessed RBF evidence on one or more of these categories \[[@CR32]\]. The country-level studies in the current review predominantly fell under the first category. All 13 studies implemented PBF-type programs that had incentives tied to volume, quality, or both.

Typical program setting involved the contracting of health facilities to offer MNCH services with an incentive tied to quantity, quality, or both. Afghanistan's PBF intervention targeted health care providers in 230 health facilities, paying bonus payments of up to 10% of existing facility contracts to health facilities based on quantity and quality checklists \[[@CR19], [@CR33]\]. Argentina had a similar PBF model, except that payments were made through a national health insurance program that allocated funding to provinces based on enrolment of beneficiaries \[[@CR20]\]. Health facility payments in DRC being tied to volume of services provided and not quality was the main difference between the PBF in DRC and those in Argentina, Benin, and Cameroon \[[@CR20], [@CR21], [@CR23], [@CR24]\].

The scheme in Rwanda, which was gradually expanded over time, provided both supply- and demand-side incentives. It provided: (i) in-kind incentives (gifts) to women, (ii) performance-based incentives to providers, and (iii) performance-based incentives to community health workers cooperatives for mobilizing mothers to access health services \[[@CR27], [@CR29]\]. Nigeria had a unique hybrid of RBF and Decentralized Financing Facility (DFF). In both RBF and DFF approaches, the recipient received direct funding and had autonomy over utilization of those funds. However, in the Nigeria's DFF, the funds were not linked to quantity or quality of services delivered and the staff did not receive any performance bonuses \[[@CR26]\].

Evaluation methodologies {#Sec13}
------------------------

Evaluation methods differed from country to country. The methods ranged from simple before-and-after comparisons to randomized control trials (RCTs). Of the 13 studies, eight were RCTs, one was a repeated cross section analysis, one was quasi-experimental, one was pre-post comparison, and one was case control. In most studies, randomization was at the level of the facility or higher, and the effects of the interventions were estimated using a difference-in-difference framework (Table [1](#Tab1){ref-type="table"}).

The vast majority of the studies concentrated on output indicators such as antenatal care (ANC) booking rates and percentage of institutional deliveries, with little or no emphasis on quality or impact measures \[[@CR5], [@CR22]\]. Eleven countries reported an increase in utilization or coverage because of RBF. For example, a 34% increase in early ANC bookings was recorded in Argentina \[[@CR20]\]. Rwanda recorded a 23% increase in institutional deliveries and a 56% and a 132% increase in preventive care visits for children age 0--23 months and 23--59 months, respectively \[[@CR27]\].

The effect of RBF on health worker motivation in Zambia and the DRC was mixed. In Zambia, there was no significant improvement in staff motivation, whereas there was a 14% increase in the DRC. However, the effect in the DRC dropped by 25% 4 months after the incentives were removed \[[@CR24], [@CR30]\]. RBF in Rwanda and Cameroon had a significant incentive effect in increasing utilization and quality of care for the key MNCH indicators \[[@CR23], [@CR27]\]. There was no difference between the PBF and DFF approaches in Nigeria in terms of their effect on the quality of care. However, there were modest differences in the coverage of key services in favor of the PBF approach \[[@CR26]\].

Economic evaluation {#Sec14}
-------------------

The authors analyzed and presented the economic evaluation results following the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) model \[[@CR34]\] (Table [4](#Tab4){ref-type="table"}**)**. Three out of the 13 reports (Argentina, Zambia, and Nigeria) included an economic analysis \[[@CR20], [@CR22], [@CR29]\]. All three reports provided a Cost Effectiveness Analysis (CEA). The cost-effectiveness estimates were derived from relatively short program implementation periods (2 years and 3 months in Zambia and 4 years in Argentina and Nigeria). Table 4Economic evaluation results - CHEERS modelCountryStudy parametersCostingOutcome measurementsHeterogeneity characterizationEstimating toolsKey findingsZambiaFriedman et al., 2016 \[[@CR30]\]Evaluation period-2.25 yearsSample size *n* = 338,248 children aged between 0 and 59 months, and 372,073 women of childbearingage.Comparators- C~1~(input financing) C~2~ (no treatment group)Reported based on programmatic costs (designing, planning implementation and consumables and supplies)Total program costs- US \$13.26 millionQuality and coverage of key MNCH indicators-vaccination coverages, family planning, and institutional deliveriesResults not reported for subgroupsDifference in difference approachLives Saved Tool, QALY-ICERs were \$1642 per QALY gained and \$999 per QALYgained, when compared with C1 and C2, respectively, without adjustment for the quality of care-These ratios improve to \$1324 per QALY gained and \$809 per QALY gained, when compared with C1 and C2, respectively-Program established to be cost effective in terms of lives saved or QALYS gained relative to Zambia's GDP/ capita in 2013 (\$1759)-However, this effectiveness came at a high unit costArgentinaGertler et al., 2014 \[[@CR20]\]Evaluation period- 4 years Sample size *n* = 28,042Unit of analysis -pregnant women and births,Comparators -- No treatment groupReported based on fixed and variable costs(medical equipment, office equipment, vehicles, and administration costsTotal program costs-US \$106 millionBirth weight and neonatal mortalityResults not reported for subgroupsDifference in difference approachIntention to Treat (ITT)Treatment on Treatment (TOT)-A DALY saved through PBF in maternal health services were \$814-Program established to be effective in terms of DALYS averted relative to 2005--2008 Argentina GDP/capita of \$6075.NigeriaKandpal et al., 2019 \[[@CR26]\]Evaluation period- 4 yearsUnit of analysis -pregnant women and children under 5,Comparators -- DFF and C~1~ (no treatment group)Reported based on PBF implementation costs and costs for designing, implementing, and monitoringCosts were rescaled by population size and calculated as costs per capita.Total program costs-USD \$ 132.9 millionAntenatal care, iron supplementation, postnatal care, skill birth attendance, immunization, modern conceptive use, and children slept under insecticide-treated bed netsResults not reported for subgroupsDifference in difference approachLives Saved Tool, QALYS-ICERs of PBF compared to DFF and control were \$698 and \$796/QALY gained, respectively, without quality of care adjustment-Ratios fell to \$458 and \$300/QALY gained after adjusting for quality-PBF is cost-effective as compared to the control group regardless of whether life years are adjusted for quality.-Effectiveness of both PBF and DFF is driven by the improvements in the quality of care

When estimating costs, all studies factored in both fixed and variable costs incurred in program design; planning and management; and implementation. The total program costs for programs in Argentina and Zambia were US \$106 million and \$13.26 million, respectively \[[@CR20], [@CR30]\]. The hybrid PBF-DFF program in Nigeria cost US \$132.9 million \[[@CR26]\].

The reports based on Zambia and Nigeria calculated incremental cost effectiveness ratios (ICERs) comparing PBF to two comparison groups in each case (input financing and no intervention in the case of Zambia and DFF and no intervention in the case of Nigeria) \[[@CR26], [@CR30]\]. Depending on the comparison group, ICERs ranged between \$809 per QALY gained and \$1324 per QALY gained in Zambia (the corresponding range without adjusting for the quality of care was \$999 to \$1642). Likewise, ICERs ranged between \$300 and \$458 in Nigeria (between \$698 and \$796 without adjusting for the quality of care). For Argentina, cost effectiveness was estimated by dividing disability-adjusted life years (DALYs) saved due to RBF by incremental costs of the program. The estimated costs per DALY averted were \$814, which was compared to the 2005--2008 per capita GDP of \$6075 \[[@CR20]\]. All three studies found RBF to be cost effective based on the countries' annual GDP per capita \[[@CR20], [@CR26], [@CR30]\]. This comparison between DALYs or QALYs against the country's GDP per capita follows the World Health Organization guidelines on the evaluation of public health interventions \[[@CR35]\].

Discussion {#Sec15}
==========

Although the development agencies have been encouraging many LMICs to adopt RBF as an important step toward UHC, RBF's institutionalization remains limited. This study reviewed 13 country-specific RBF evaluation reports from 11 LMICs. In an earlier review similar to this review, Witter et al. \[[@CR32]\] concluded that almost all dimensions of RBF impact were understudied for both intended and unintended outcomes. Unlike the earlier review, this review focused on country-level evaluations. While substantially more evidence exists now, the country-level evaluations have primarily focused on outputs rather than outcomes. In the logical framework often used for program evaluation, outputs are the immediate results that are delivered by a program whereas outcomes are the next level of effects resulting from the outputs \[[@CR36]\].[1](#Fn1){ref-type="fn"} Although both measures are useful in understanding the performance of RBF mechanisms, outcomes are more informative since they reveal higher level effects and are more useful for assessing return on investment of the mechanisms.

The improvement observed in structural quality indicators (outputs) at the health facility level is not surprising because RBF mechanisms channel resources to the point of use and foster local autonomy and capacity building.

Only three out of the 13 reviewed reports conducted a cost effectiveness analysis. Given the insufficient evidence on RBF mechanism's cost effectiveness, the low number of countries to have institutionalized RBF is not surprising. The three studies with a CEA followed the World Health Organization's GDP per capital threshold method to determine cost effectiveness. Some researchers have argued that this method may not be very useful to decision makers because it might not reflect national budget priorities, values, and country-specific contexts \[[@CR37]\]. Nonetheless, evidence from Argentina, Zambia, and Nigeria suggests that RBF yields better returns on investments than traditional input-based financing strategies.

The current RBF implementation arrangements are complex and have high overhead costs, which can jeopardize the affordability and sustainability of RBF mechanisms even if they are deemed to be cost-effective \[[@CR38]\]. Witter et al. \[[@CR32]\] argue that paying for performance may not always be a good use of resources, even when it is effective, because the potentially small effects are achieved at high costs.

Only two out of the 13 reports in this review included a discussion on sustainability. In Mozambique, on average, it took 18 months of implementation for PBF to show effects, and the impact was generally sustained thereafter \[[@CR25]\]. The mobilization of domestic financial resources was central to the sustainability of Burundi's program \[[@CR22]\]. The World Bank, the key proponent of RBF, recommends starting at a low and sustainable level of incentives and gradually increasing them based on a robust financial analysis. The World Bank further recommends that RBF should not be isolated from broader health systems reforms. Instead, it should be viewed as an entry point to tackling system-wide issues \[[@CR31]\]. Beyond providing these general directions, the existing literature lacks a meaningful assessment of sustainability of RBF.

Relatedly, most RBF schemes piloted so far are donor funded \[[@CR39]\]. Funding agencies view RBF as a good way to reduce the risk of investing funds when there is a possibility of the results not being achieved \[[@CR39]\]. Unfortunately, the resulting dependency of the recipient countries on donors compromises the sustainability of RBF programs. If RBF is to make long-lasting impacts in LMICs, an appetite for reform needs to be created within the country. Simultaneously, the capacity to mobilize domestic resources for RBF needs to be built.

On the basis of the experience of the countries that have institutionalized RBF, the common enabling factors for institutionalization seem to be political will, domestic fund mobilization, and incorporation of demand-side RBF tools. For example, in Burundi, the government allocated 1.4% of its budget to PBF each year \[[@CR22]\]. Rwanda expanded its PBF program to include a demand-side component that incentivized users \[[@CR29]\]. In Cameroon, the government doubled its health sector budget to materialize RBF \[[@CR23]\]. Insufficient political will and lack of domestic resources seem to be important challenges to institutionalizing RBF \[[@CR15]\], which, of course, may be a reflection of a lack of local ownership and insufficient consideration of resource requirements when RBF is first prescribed to countries.

These findings should be understood in light of a number of caveats. Some of the evaluation studies included in the analysis were not conducted by independent evaluators. Rather, they were conducted by the funding agencies themselves, which raises concerns about the level of bias. The positive effects of RBF are likely weaker than reported in this study. Furthermore, the review only studied sources in English and may have missed relevant studies in other languages. Finally, the interventions analyzed were predominantly on the supply-side, leaving the vast number of financial protection-oriented RBF tools, such as user fees exemptions, voucher schemes, and conditional cash transfers to the users. The latter are important ingredients toward the achievement of UHC \[[@CR3], [@CR29], [@CR40]\].

Despite these limitations, the policy implications of these study findings are clear. While political factors may be important in institutionalizing initiatives such as RBF in any country, the evidence on the effectiveness and effects of RBF is so far insufficient. Future research, at a pilot and country level, needs to continuously evaluate RBF schemes, and include qualitative and quantitative research to help define the conditions for successful scale-up, including affordability and sustainability.

Conclusion {#Sec16}
==========

RBF is being promoted as an innovative vehicle toward the achievement of UHC. This review has shown that, while the evidence on the effect of RBF is growing, this evidence is still limited and inconclusive, particularly in areas of cost-effectiveness, sustainability, and system-wide long-term impacts. This limited evidence and low local ownership may be some of the reasons behind countries being reluctant to institutionalize RBF. Additional research is needed, particularly on cost-effectiveness, health system-wide impacts, and sustainability of RBF programs.
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When a program provides financial incentives to health workers tied to institutional births, the change in the proportion of institutional births is the output, whereas the decline in neonatal mortality is the outcome.
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